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(57) Abstract 

A hemostasis promoting device is disclosed for sealing an incision or puncture in the body of a patient wherein the closure device 
includes an anchor member, a sealing member, a filament member and a spring tensioned tamping member wherein the tamping member 
is arranged to provide a steady pressure to the sealing member to securely and reliably seal the puncture while including various markers 
thereon to provide the user with visual indications that the closure device is properly deployed in the puncture and blood vessel of the 
patient to ensure that the patient may be promptly and reliably ambulated within a relatively short period of time once the closure device 
has been administered to the patient. 
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HEMOSTATIC PUNCTURE CLOSURE DEVICE 



Field of the Invention 

The present invention relates generally to a device to 
5 seal openings in the body of a patient and, more 
particularly, to an improved hemostatic puncture closure 
device which preferably includes an anchor, collagen member 
and a spring tensioned insertion and tamping member. 

Background of the Invention 

10 In United States Letters Patent No. 5,021,059 and U.S. 

Patent No. 5,222,974 granted to Kensey et al. there is 
disclosed a closure device and method of use for sealing a 
small incision or puncture in tissue separating one portion 
of the body of a living being from another portion thereof; 

15 e.g., a percutaneous puncture in an artery, to prevent the 
flow of a body fluid; e.g., blood, through the puncture. 
The closure device is arranged to be used with and deployed 
by an instrument which comprises a carrier or delivery 
instrument in the form of a tubular member. The tubular 

20 member has a proximal portion and a distal portion. The 
distal portion of the tubular member includes an open free 
end which is arranged to be introduced through the incision 
or puncture. The proximal portion of the tubular member is 
arranged to be located externally of the body of the human 

25 patient when the distal portion extends through the 
incision or puncture and into the blood vessel of the 
patient. 

The closure devices of the Kensey patents generally 
consist of three basic sealing components; namely, an 
30 anchor member, a sealing member and a filament; e.g., 
suture. The sealing member is formed of a hemostatic 
material; e.g., compressed collagen foam and is configured 
to engage the tissue adjacent to the puncture. The anchor 
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member is configured to .pass through the puncture in one 
direction but is resistant to passage therethrough in the 
opposite direction. The filament is connected between the 
anchor member and the sealing member in a pulley-like 
arrangement so that they may be moved relative to each 
other by the application of a pulling force on the 
filament. 

The delivery instrument is arranged to expel the 
anchor member through the puncture; e.g., into the artery, 
and to draw the tissue engaging portion of the anchor 
member into engagement with the tissue contiguous with the 
puncture. The filament extends through the instrument to 
a point outside the body of the patient and is arranged to 
be drawn in the proximal direction, whereupon the portion 
of the filament connecting the anchor member and the 
sealing member causes the tissue engaging portion of the 
sealing member to move with respect to the anchor member 
and into engagement with the tissue contiguous with the 
puncture on the opposite side thereof from the anchor 
member. This action causes the tissue engaging portion of 
the sealing member to seal the puncture from the flow of 
fluid therethrough. 

The closure device and deploying instrument disclosed 
in Patent Nos. 5,021,059 and 5,222,974 may occasionally 
leave something to be desired from the standpoints of 
effectiveness and efficiency of use. For example, an 
initial measurement or locating step is performed to 
identify the location of the wall of the blood vessel and 
to ensure that the closure device and distal end of the 
delivery instrument are properly positioned with respect to 
the wall of the blood vessel prior to expulsion of the 
closure member. 

Additionally, it is currently necessary to attach a 
leaf spring or similar type member to the suture between a 
metal band and the sealing member once the closure device 
is deployed to apply a constant tension to the closure 
device for a limited period of time. 
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Summary of the Invention 

Accordingly, it is a general object of this invention 
to provide a device and methods of use which overcome the 
disadvantages of the prior art. 
5 It is a further object of this invention to provide a 

reliable hemostatic puncture closure system including a 
closure, a deploying instrument and method of use for 
quickly, easily, safely and effectively sealing a 
percutaneous puncture in a blood vessel within the body of 
10 a living being from another portion. 

It is yet another object of the present invention to 
provide a self contained system which may be used for 
sealing punctures of various sizes. 

These and other objects of this invention are achieved 
15 by providing a system for sealing a percutaneous incision 
or puncture in a blood vessel of a human patient. The 
system generally includes a procedure sheath, a carrier 
device and a closure assembly. The puncture comprises a 
tract extending through tissue overlying a target organ 
20 such as a blood vessel. The closure assembly generally 
includes an anchor member, a sealing member and a filament 
member. The filament member is connected to the anchor 
member and passes through the sealing member. The 
procedure sheath consists of a tubular member having a 
25 distal free end arranged to be inserted into the puncture 
tract and through the puncture. The carrier member is 
arranged to be inserted through the introducer member to 
expel the anchor member therefrom and to draw the anchor 
member into engagement with the distal free end of the 
30 procedure sheath and wall of the blood vessel. The 
procedure sheath and the carrier member are movable 
together through the incision and into a portion of the 
blood vessel. The filament member extends from the 
proximal end of the carrier tube, into the puncture and 
35 through the sealing member to the anchor member. 
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In accordance with one aspect of this invention the 
carrier device includes a bypass tube, a tamper tube and 
spring housing and a method of use to enable one to readily 
seal the puncture while minimizing the steps and 
5 manipulation required to position the closure member. In 
accordance with another aspect of the present invention, 
the filament member, anchor member and sealing member are 
positioned in the carrier device and may be tensioned 
during placement and after placement without the use of 

10 extraneous components to effectively seal incisions or 
punctures of various sizes. 

In accordance with another aspect of this invention 
the system includes various indicators on the carrier 
device to signal to the user that the anchor member and 

15 sealing member have properly deployed in the puncture tract 
and blood vessel of the patient to reliably seal the 
puncture. 

Brief Description of the Drawings 

other objects and many of the attendant advantages of 
20 this invention will readily be appreciated as the same 
becomes better understood by reference to the following 
detailed description when considered in connection with the 
accompanying drawings wherein: 

Figure 1 is a diagrammatic view, partially in cross 
25 section, of the assembled carrier device and closure device 
of the present invention; 

Figure 2 is an enlarged side view, partially in cross 
section, showing the bypass tube of the present invention; 
Figure 3 is an enlarged side view, partially in cross 
30 section, showing the tamper tube of the present invention; 

Figure 4 is an enlarged side view, partially in cross 
section, showing the spring housing of the present 
invention; 
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Figure 5 is an enlarged side view, partially in cross 
section, showing the assembled closure device positioned in 
the bypass tube of the present invention; 

Figure 6 is an enlarged side view, partially in cross 
5 section, showing the assembled proximal end portion of the 
tamper tube and the spring housing of the present 
invention; 

Figure 7 is an enlarged side view, partially in cross 
section, showing the carrier device and closure device 
0 aligned with the introducer sheath of the present 
invention; 

Figure 8 is an enlarged side view, partially in cross 
section, showing the bypass tube of carrier device of the 
present invention initially positioned within the 
> introducer sheath; 

Figure 9 is an enlarged side view, partially in cross 
section, showing the tamper tube of carrier device of the 
present invention initially moved further distally within 
the introducer sheath; 

Figure 10 is an enlarged side view, partially in cross 
section, showing the tamper tube and spring housing of 
carrier device of the present invention twisted with 
respect to each other to release the pin from the groove 
and activate the tension of the spring member on the anchor 
member; 

Figure 11 is an enlarged side view, partially in cross 
section, showing the advancement of the tamper tube of 
carrier device of the present invention to expel the anchor 
member from the introducer sheath and expose the stop 
marker on the tamper tube; 

Figure 12 is an enlarged side view, partially in cross 
section, showing the proximal movement of the carrier 
device of the present invention in the puncture to cause 
the engagement of the anchor member along the wall of the 
blood vessel; 

Figure 13 is an enlarged side view, partially in cross 
section, showing the tamper tube and spring housing of 
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Figure 12 with the introducer sheath and bypass tube 
removed from the puncture; 

Figure 14 is an enlarged side view, partially in cross 
section, showing the tamper tube and spring housing of the 
5 present invention with the second marker on the tamper tube 
exposed; and 

Figure 15 is an enlarged side view, partially in cross 
section, showing the closure device of the present 
invention deployed in the puncture and blood vessel of the 
LO patient. e 

Detailed P^cr^Ptinn of t*n Erg^rrag m^iim^ 

Referring now in greater detail to the various figures 
of the drawings wherein like reference characters refer to 
like parts, there is shown at 20 a carrier device forming 
5 a portion of a system for deploying a closure device 22 to 
seal a percutaneous puncture 24 within a blood vessel 26- 
e.g., the femoral artery, constructed in accordance with 
this invention. The puncture 24 includes not only the 
opening in the wall of the vessel but also the tract; i e 
' the passageway in the tissue located between the vessel'and 
the skin of the human patient which is formed when the 
vessel is punctured. As used herein, the distal end of an 
element is referred to as the end of the element nearest to 
the patient and the proximal end of an element is referred 
to as the element furthest from the patient. 

The carrier device 20 and closure device 22 have 
particular utility when used in connection with various 
intravascular procedures, such as angiography, cardiac 
catheterization, balloon angioplasty and other types of 
cardiovascular procedures, etc. since the closure device 22 
is designed to cause immediate hemostasis of the blood 
vessel; e.g., arterial, puncture. However, it is to be 
understood that while the description of the preferred 
embodiment instrument and closure contained herein is 
directed to the closure of percutaneous incisions or 
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punctures in arteries, they have much more wide-spread 
applications, wherein it is desirable to close an opening 
in the body of the patient. Thus, the sealing of a 
percutaneous opening in an artery shown herein is intended 
5 to be merely exemplary. 

Before describing the closure device 22 and the 
carrier device 20 for inserting it to seal the opening, a 
brief description of a typical, conventional, intravascular 
surgical procedure; e.g., catheter instrumentation of an 
10 artery, utilizing a percutaneous opening will be given to 
best appreciate the features of the invention. In such a 
procedure a cannula of an instrument, such as an 
angiographic needle (not shown) , is inserted percutaneously 
through the skin into the artery, such as the femoral 
15 artery, at the site of the instrument's insertion. The 
needle cannula is held in place, and the flexible end of a 
guide wire (not shown) is then passed through the cannula 
into the artery to the desired depth (i.e., longitudinal 
position therealong) . Once the guide wire is in place, the 
20 needle cannula is removed, leaving the guide wire in place. 
An introducer sheath 28 and an arterial dilator (not shown) 
are then passed over the guide wire, through the puncture 
or incision and into the artery. The guide wire and then 
the dilator are removed leaving the introducer sheath in 
25 place. A catheter, or other intravascular instrument (not 
shown) is then inserted through the introducer sheath 28 
and threaded down the artery 26 to the desired 
intravascular location; e.g., the site of the 
atherosclerotic occlusion. 
30 Once the intravascular procedure (e.g., angiography, 

angioplasty or stent placement) has been completed, the 
catheter is removed. Thereafter, the sheath is removed and 
the surgeon or other trained person previously applied 
manual, digital pressure to the percutaneous puncture until 
35 hemostasis occurred. The standard of care for puncture 
hemostasis for many years was to apply digital or 
mechanical pressure on the puncture site for twenty minutes 
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to an hour, depending on the puncture size and the degree 
of anticoagulant therapy. Obviously, this resulted in a 
significant amount of wasted time for the physicians and 
other catheter lab personnel and caused unnecessary 
5 inconvenience and discomfort for the patient, m addition 
serious complications may arise from persistent bleeding 
and hematoma formation. 

In accordance with the preferred method of use of this 
invention, the introducer sheath 28 remains in the artery 
0 and is moved so that its distal end is at a desired 
position therein, as will be described. Figures 7-14 are 
illustrations showing the sequential steps in the use of 
the carrier device of the present invention to deploy the 
closure device to seal the percutaneous puncture in the 
5 blood vessel of the human or animal patient. The carrier 
device 20 having the closure device 22 therein is initially 
inserted into the introducer sheath. The closure device is 
then deployed (ejected) and operated to immediately seal 
the arterial puncture site 24 and plug the tract. 
Moreover, as will be appreciated from the description to 
follow, the closure device 22 is designed to reduce post- 
procedure puncture complications, cause minimal 
inflammatory reaction and resorb completely within a 
relatively short period of time; e.g., sixty to ninety 
days. 

The sealing member 30 is preferably formed as a 
cylindrical member which is made of a compressible, 
resorbable hemostatic or clot promoting material such as 
collagen. The sealing member 30 is initially compressed 
from a larger diameter configuration to a smaller diameter, 
elongated member which is inserted into the carrier device 
20. The preferred diameter of the sealing member is 
relatively small, e.g. about 2.52 mm to be suitable for use 
within a carrier device which has an outer diameter of 
between about 4 french to 10 french depending on the size 
of the insertion sheath used in the procedure. 
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The anchor member 32 basically comprises a thin 
narrow strip or bar of a resorbable and preferably moldable 
material such as a resorbable lactide/glycolide polymer 
manufactured and sold by various companies such as Medisorb 
5 Technologies International L.P. under the trade designation 
MEDISORB. The strip is sufficiently rigid such that once 
it is in the desired position in the artery (as will be 
described later) it is relatively resistant to deformation 
to preclude it from accidentally bending or folding and 
0 passing back through the puncture through which it was 
first introduced. The anchor member 32 preferably has a 
generally planar top and bottom surface and a peripheral 
side surface. Each end of the anchor member 32 is rounded. 
The top surface of the anchor member preferably includes 

0 the end of the filament member molded therein or tied 
thereon. Alternately, a longitudinally extending slot may 
be formed in the anchor member and disposed perpendicularly 
to the top surface of the anchor member 32. a portion of 
a positioning or filament member 34 may then be threaded 

1 therethrough. in the form of the sealing member wherein 
the filament member 34 is threaded therethrough, a portion 
of the filament member 34 is threaded through a slot in the 
anchor member 32 and back out of the slot on the other side 
thereof. The filament member is then preferably tied in a 
knot near the proximal end portion of the sealing member 3 0 
to connect the sealing member 30 to the anchor member 32. 

The filament member 34 of the closure device 22 serves 
to interconnect the sealing member 30 and the anchor member 
32 and to assist in the movement of the sealing member 30 
toward the anchor member 32, once the anchor member 32 is 
in its desired position in the artery adjacent to the 
puncture. In accordance with a preferred embodiment of 
this invention, the filament member 34 or filament is 
formed of resorbable, . flexible material such as a 
resorbable suture. 

As can be seen in the drawings, the carrier device 20 
is preferably formed of a somewhat flexible material, such 
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as polyethylene or TEFLON , so that the carrier device 20 
may be freely passed through the introducer sheath 28 into 
an operative position within the patient's artery, 
notwithstanding any slight curvature or bending of the 
5 introducer sleeve which may exist through the puncture or 
artery. The outside diameter of the carrier device 20 is 
preferably between about 6 to 12 French to conform with the 
size of the punctures formed by the majority of procedures 
and introducer sheaths. The carrier device 20 generally 
10 consists of an elongate and cylindrical tamper tube 40 and 
a shorter, cylindrically shaped bypass tube 42 slidably 
mounted on the distal end of the tamper tube 40. A spring 
housing 44 is provided along the proximal end of the tamper 
tube 40. The use of the bypass tube 42 enables the carrier 
15 device 20 to be inserted through a conventional hemostasis 
valve (not shown) formed on the proximal end portion of the 
introducer sheath 28 without damaging the closure device 20 
of the present invention. The length of the tamper tube 40 
is preferably chosen so that the distance between the 
20 distal end portion of the tamper tube 40 and a shoulder 
surface 48 thereon is sufficient to expel the anchor member 
32 of the closure device from the distal end of the 
introducer sheath 28. 

The closure device 22 is preferably preloaded within 
25 the bypass tube 42 of the carrier device 20 and is 
positioned distally of the tamper tube 40. As shown, the 
anchor member 32 is preferably oriented longitudinally 
within the distal end portion of the bypass tube 42 and is 
positioned laterally of the central longitudinal axis of 
30 the carrier device 20. The sealing member 30 is located 
within the majority of the bypass tube 42 and just behind 
(proximally) the anchor member 32. The sealing member 
preferably fills the entire longitudinal cross section of 
the bypass tube 42. The filament member 34 extends from 
35 the anchor member 32, through the longitudinal axis of the 
sealing member 30 and tamper tube 40 and to the proximal 
end of the spring housing 44 where it is engaged by a 
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suture lock 54. The bypass tube 42 may also include 
reference wings 46 or detents (not shown) along its 
periphery. The reference wings 46 serve as a visual guide 
to help the user orient the carrier device 20 to a proper 
5 yaw angle with respect to the introducer sheath 28 as will 
be described later. 

The distal end of the tamper tube 40 slidably fits 
within the proximal end portion of the bypass tube 42 and 
is in contact with the sealing member 30 of the closure 

10 device 22. The proximal end of the tamper tube 40 extends 
into an opening in the distal end portion of the spring 
housing 44 and includes an outer circumferential shoulder 
surface 48 on the proximal end portion thereof. The tamper 
tube 40 is movably secured to the spring housing 44 by any 

15 suitable means, including the pin 50 and groove 52 
arrangement shown in the preferred form of the present 
invention. In the preferred embodiment of the present 
invention, the length of the groove is preferably the same 
as or longer than the length of the anchor member 32 and 

20 sealing member 30. A tension force is generated by the 
interaction of the tamper tube 40 and the spring housing 
44. A preferably coiled and compressed spring 56 is 
located within the spring housing 44. The suture lock 54 
is fixedly attached to the proximal end of the spring 

25 housing 44 and contacts the proximal end of the coiled 
spring '56 to maintain the desired tension and compression 
in the coiled spring 56. The distal end of the coiled 
spring 56 is preferably in contact with the proximal end of 
the tamper tube. As will be appreciated by those skilled 

30 in the art, the tensioning assembly just described is 
intended to provide a predetermined amount of tension on 
the filament member 34 and may be actuated by various 
methods, including the relative rotation of a pair of 
members, a latch or button release mechanism or other 

3 5 available methods to actuate the tensioning assembly as 
desired by the user. 
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The preferred method of use for the present invention 
includes the initial step of positioning the distal end 
introducer sheath 28 in the artery a short distance beyond 
the wall of the blood vessel. This may be accomplished in 
5 a variety of ways, including through the use of an artery 
locator device as disclosed in U.S. Patent No. 5,222,974 
After the introducer sheath is properly positioned in the 
artery, the introducer sheath 28 must be kept fixed with 
respect to the skin and blood vessel of the patient 
0 The physician initially grasps and fully inserts the 

bypass tube 42 portion of the carrier device 20 into the 
previously positioned introducer sheath 28. on complete 
insertion of the bypass tube 42 into the introducer sheath 
28, the tamper tube 40 is advanced further into the 
5 introducer sheath 28 so that the anchor member 32 of the 
closure device 22 is positioned a short distance proximally 
of the distal end of the introducer sheath 28. As shown in 
Figure 10, the tamper tube 40 and spring housing 44 are 
grasped and twisted with respect to each other to release 
' the tension lock created by the groove 52 and pin 50 to 
release the compression on the coiled spring 56 such that 
the pin 50 is moved from the proximal locked portion of the 
groove 52 to the distal portion of the groove 52. The 
release of the compression on the coiled spring 56 tensions 
the filament member 34 between the suture lock 54 and the 
anchor member 32 in the bypass tube 42. The tamper tube 40 
is then grasped and moved distally with respect to the 
bypass tube 42 and introducer sheath 28 to move the anchor 
member 32 out of the distal end of the introducer sheath 
28. Because the filament member 34 is tensioned by the 
coned spring 56, as the anchor member 32 passes beyond the 
distal end of the introducer sheath 28 it is automatically 
toggled and deploys into the blood vessel generally 
adjacent to the wall of the artery and puncture. The 
application of the tension on the anchor member 32 also 
causes the spring housing 44 to move proximally with 
respect to the tamper tube 40 to expose a stop marker 60 on 



WO 99/22646 



PCT/US98/23102 



the body of the tamper tube 40 when the anchor member 32 is 
deployed. The stop marker 60 provides a positive 
indication to the user that the anchor member has been 
deployed. The user then withdraws the carrier device 20 
5 with respect to the introducer sheath 28 and bypass tube 40 
until resistance is encountered. The existence of 
resistance to continued withdrawal indicates that the 
anchor member 32 has engaged the wall of the blood vessel 
The introducer sheath 28 and bypass tube 42 are then 
0 removed from the puncture by passing the introducer sheath 
28 and bypass tube 42 over the tamper tube 40 and spring 
housing 44. As the introducer sheath 28 and bypass tube 42 
are removed, the coiled spring 56 continues to apply a 
tamping force to the closure device 22. The distal end 
5 portion of the tamping tube 40 pushes against the proximal 
end of the sealing member 30 so that as the sealing member 
30 absorbs fluids from the surrounding tissue and softens 
the sealing member 30 is transformed from the generally 
cylindrical configuration it formed when it was positioned 
in the tamper tube 30 to a more bulbous and malleable shape 
which conforms to the tissue surrounding the puncture. As 
the sealing member 30 softens and presses against the 
tissue adjacent to the blood vessel, the tamping member 40 
gradually moves distally in the puncture and the coiled 
spring 56 in the spring housing 44 causes relative movement 
between the tamper tube 40 and the spring housing 44 so 
that a second marker 62 is exposed on the outer surface of 
the tamper tube 40. Exposure of this second marker 62 
indicates to the user that the sealing member 30 of the 
closure device 22 has been compressed sufficiently by the 
continued tension on the filament member 34 to provide 
reliable closure of the puncture, if desired, a few gentle 
compactions with the tamper tube 40 may also be applied to 
assist the sealing member 30 to conform to the tissue 
adjacent to the puncture and to assist in the frictional 
engagement of the filament member 34 by the sealing member 
30. it is believed that initial hemostasis occurs very 
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quickly, thereby locking the closure device 20 in position 
xn the puncture. it should be noted ^ 
actional tamping action care must be taken ^ lainta 
tension on the filament aeaber 34 ^ a ■« 

that the tampxng action doesn't propel the sealing member 
30 xnto the interior of the blood vessel 

then T T S6COnd " " VlSible ' — «y 

then cut, clxp or otherwise cause the suture lock 54 to 

10 release the member 34. When the filament mlL 

has been released fro, the suture lock 54, the tamper tube 

40 ana spring housing 44 nay be removed and then Zl 

ItlZT Th ^ ^ ^ ^ 3t ^ Skin ^ of the 
patxent. The closure device 22 is now initially locked in 

30 d T Ugh ^ Cl ° tting ° f ^ h6mOStatic -be" 
ancho by h t6nSi0n betWee " the —»« 30 and the 

anchor m ember 32 as well as the interaction between 

sealxng member 30 and the tissue surrounding the puncture 
Thus the artery wall is sandwiched between the se aiL g 
3 member 30 and the anchor member 32. Within a few hour! 
after deployment, the anchor member 32 will typically be 
coated with fibrin and thus attached firmly to Z arterial 
wall thereby eliminating the possibility of distal 
embolxzation. After approximately thirty days, only a 
small deposit of anchor material will remain. m fact 
res 0rption of all COffiponents w . n have typ . cal ' 
after approximately sixty days. 

As should also be appreciated from the foregoing, the 

ttxTurf'/" carrier device for depi ° yi ^ * - 

thexr method of use enables the ready, effective and 
eff xcxent sealing of a percutaneous puncture in an artery 
Thus, it is expected that the present hemostatic puncture 
closure device will be a significant advancement in the 
fxelds of cardiology and radiology. The present device may 
allow contxnuance of anticoagulation post-procedure, mo re 
aggressxve use of thrombolytic agents and safer use of 
large bore catheters, it should also reduce discomfort and 
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complication rates for patients, allow many in-patient 
procedures to be performed safely on an out-patient basis, 
decrease the time and cost of interventional procedures and 
reduce exposure of hospital personnel to human blood. 
5 Without further elaboration, the foregoing will so 

fully illustrate our invention that others may, by applying 
current or future knowledge, adopt the same for use under 
various conditions of service. 
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Claims 

What is claimed is: 

1. An assembly for sealing an incision or puncture 
in the body of a patient wherein the puncture extends from 
the skin of the patient into a blood vessel, duct or lumen 
of the patient, the assembly comprising: 

5 a first member formed of a bioabsorbable material 

and sized to be positioned in the blood vessel, duct or 
lumen of the patient; 

a second member formed of a bioabsorbable 
material and said second member cooperatively seals the 
10 puncture from the flow of fluids therethrough in 
combination with said first member; 

a third member formed of a bioabsorbable material 
and including a portion thereof which is positioned to 
extend proximally of said first member and said second 
15 member in the puncture; 

a carrier device including a tensioning member 
formed as a part thereof, and said carrier device including 
said first member, said second member and said third member 
therein; and 

20 said tensioning member operatively connected to 

said third member to apply tension to said third member and 
cause said first member to contact the wall of the blood 
vessel, duct or lumen upon deployment of said first member 
and said second member from said carrier device. 

2. The assembly of claim 1 wherein said assembly 
further includes a tamper member and said tensioning member 
applies compression forces to said tamper member to cause 
said second member to move distally in the puncture towards 

5 said first member. 
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is a « , ! 7 ° f ^ 1 Wherein said member 

xs a filament member extending proximally froa said f ^ 
member and through said second member. 



second member or said tensioning 

5. The assembly of claim 3 wherein carrier dev.™ 
slid able through said tamper member. 

elonJ: J 116 aSSeably ° f Claim 1 fUrther includ ^g an 
elongate tamper member wherein said third member is 
threaded therethrough. 

7. The assembly „ t claim x £ „ including „ 

Serein ' Uherei " tenSi0ni " 9 — * «t "'„ed 



is thread ^ ♦H""*" " ' """"^ — *« 

housC ""^ " leaBt * — " - — 

The assembly of claim x further inciudi 
.herern said tensionmg member is retained in said spring 
said temper member with respect to seid spring housing. 



10. 



sori„ n * SSe " bly =lai " 9 " h °™ in ™ tati °" Of said 

sorxng housxng with respect to seid temper me*,er causes 
the application of a force to said tamper member and said 
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tamper member is moved distally in the puncture in contact 
5 with said second member. • 

11. The assembly of claim l wherein said carrier 
device further includes an elongate spring housing and an 
elongate tamper member wherein said spring housing and said 
tamper member are oriented with respect to each other to 

5 have a first elongate length and said tensioning member is 
retained in said spring housing and is oriented to permit 
the movement of said spring housing and said tamper member 
to a second elongate length which is greater than said 
first elongate length. 

12. The assembly of claim 11 wherein movement of said 
spring housing and said tamper member from said first 
elongate length to said second elongate length is caused by 
a release of compression- on said tensioning member. 

13 . The assembly of claim 12 wherein rotation of said 
spring housing and said tamper member with respect to each 
other permits said release of compression on said 
tensioning member. 

14. An assembly for sealing an puncture in the body 
of a human patient wherein the puncture extends from the 
skin of the patient into a blood vessel of the patient, the 
assembly comprising: 

5 a first member formed of a bioabsorbable material 

and sized to be positioned in the blood vessel of the 
patient ; 

a second member formed of a bioabsorbable and 
hemostasis promoting material and said second member 
10 cooperatively seals the puncture from the flow of fluids 
therethrough; 

an elongate and flexible positioning member 
movable with respect to said second member and said 
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positioning member being in connective engagement with said 

15 first member; and 

a carrier device including a spring member 
therein and said spring member is arranged to apply tension 
to said positioning member and cause said first member to 
contact the wall of the blood vessel adjacent to the 

20 puncture. 

15. The assembly of claim 14 wherein said carrier 
device further includes a tamper member and a spring 
housing wherein said positioning member is threaded through 
at least a portion of said tamper member and said spring 

5 member is contained in said spring housing. 

16. The assembly of claim 15 wherein said spring 
member is compressed in at least one of said spring housing 
and said tamper member in a first elongate length of said 
spring housing and said tamper member and substantially 

5 uncompressed in a second elongate length of said spring 
housing and said tamper member. 

17. The assembly of claim 16 wherein said second 
elongate length of said spring housing and said tamper 
member is greater than said first elongate length of said 
spring housing and said tamper member. 

18. The assembly of claim 15 wherein said spring 
housing and said tamper member are rotatable with respect 
to each other to permit the movement of said spring housing 
and said tamper member from a first elongate length to a 

5 second elongate length wherein said first elongate length 
is different from said second elongate length. 

19. The assembly of claim 16 wherein said tamper 
member facilitates the distal movement of said second 
member in the puncture when said spring housing and said 
tamper member are in said second elongate length. 
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20. An assembly for sealing an incision or puncture 
in the body of a patient wherein the puncture extends from 
the skin of the patient into a blood vessel, duct or lumen 
of the patient, the assembly comprising: 
5 a first member formed of a bioabsorbable material 

and sized to be positioned in the blood vessel, duct or 
lumen of the patient; 

a second member formed of a bioabsorbable 
material and said second member cooperatively seals the 
10 puncture from the flow of fluids therethrough in 
combination with said first member; 

a third member formed of a bioabsorbable material 
and positioned in the puncture to extend proximally from 
said first member; 
15 an elongate housing formed by a spring housing 

and a tamper member wherein said housing includes said 
third member threaded through at least a portion thereof; 
and 

a spring member contained in said housing and 
20 said spring member being movable between compressed and 
uncompressed states such that the length of said housing is 
increased when said spring is moved from said compressed 
state to said uncompressed state. 

21. The assembly of claim 20 wherein rotation of said 
tamper member with respect to said spring housing permits 
said spring member to be moved from said compressed state 
to said uncompressed state. 

22. The assembly of claim 20 wherein said tamper 
member applies distally directed pressure to said second 
member in the puncture when said spring member is in said 
uncompressed state. 
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23 . A method of sealing a puncture formed in the body 

ll*T L T wherein the puncture extends * ene ~^ fti 

the skin of a patient into a selected blood vessel of the 
patient, the method comprising: 
5 de -H i " Sertin * a <*rrier ^vice into the puncture to 

to L V dGViCe t0 3 l0Cati ° n genera1 ^ adjacent 

to the wall of the blood vessel; 

expelling the closure device from the carrier 

o tZ 1C ,l t0 , inS6rt Cl ° SUre d6Vice having first ' 
-0 and third members into the puncture such that the second 
member is positioned in the puncture proximally of the 
fxrst member to seal the puncture from the flow of blood 
passing through the blood vessel and the third member 
extends proximally from said first member and through said 
5 second member; and 

actuating a portion of the carrier device such 
that the length of the carrier device is increased and 
tension is applied to the third member by the actuated" 
carrier device. 

24. The method of claim 23 further including the step 
of tamping the second member with at least a portion of the 
carrier device once the length of the carrier device has 
been increased until hemostasis is achieved in the puncture 
in the body of the patient. 

25. The method of claim 23 further including the step 
of ejecting the first member into the blood vessel and 
sliding the second member along the third member wherein 
the third member consists of a filament member. 

26. The method of claim 23 further including the step 
of rotating a first portion of the carrier device with 
respect to a second portion of the carrier device to cause 
an increase in the length of the carrier device and pennit 
the distal movement of the second member in the puncture to 
obtain hemostasis in the puncture of the patient 
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27. The method of claim 23 further including the step 
of providing a carrier device having a spring housing 
portion and a tamper member portion and rotating the spring 
housing with respect to the tamper member to cause the 
5 relaxation of a spring member thereby permitting an 
increase in the length of the carrier device. 

28. The method of claim 23 further including the step 
of providing a spring member in the carrier device wherein 
the spring member is in a compressed state during the 
insertion of the carrier device and delivery of the closure 
5 device and wherein upon release of the spring member from 
the compressed state, the tamper member applies pressure to 
the second member in the puncture. 

29. The method of claim 23 further including the step 
of removing the carrier device from the puncture once 
hemostasis has been obtained in the puncture by the closure 
device. 

30. A method of sealing a puncture formed in the body 
of a patient wherein the puncture extends generally from 
the skin of a patient into a selected blood vessel of the 
patient, the method comprising: 

inserting a carrier device into an introducer 
sheath located in the puncture of a patient to deliver a 
closure device to a location generally adjacent to the wall 
of the blood vessel wherein the insertion step includes 
inserting a bypass sheath from the carrier device into the 
introducer sheath; 

actuating a portion of the carrier device such 
that the length of the carrier device is increased and a 
force is applied to at least a portion of the closure 
device by the actuated carrier device; 
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15 inserting at least a portion of the closure 

device into the puncture and blood vessel until an 
observable indicator on the carrier device is observed; and 
applying a distal force to the closure device 
with at least a portion of the carrier device until an 

20 observable indicator is observed indicating that tamping 
has been completed. 

31. The method of claim 30 wherein the step of 
actuating a portion of the carrier- device includes the step 
of rotating a first portion of the carrier device with 
respect to a second portion of the carrier device. 

32. The method of claim 3 0 wherein the step of 
actuating a portion of the carrier device includes the step 
of releasing a spring member from a compressed state to a 
less compressed state. 
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